Abstract Ultrasound (US) examination in combination with color-Doppler US is the imaging modality of choice for evaluating the scrotum. Scrotal conditions are generally divided into testicular and extratesticular disorders; the latter may affect the epididymis, the spermatic cord, the tunica vaginalis, the skin and the subcutaneous tissue. The embryology of the scrotal contents is complex and has a number of anatomical and clinical consequences. We present the case of a patient with extraosseous Ewing's sarcoma of the thigh and ipsilateral scrotal swelling caused by lymphatic edema secondary to inguinal lymph node involvement. US combined with color-Doppler allowed differentiation between lymphoma or neoplastic involvement and lymphedema or vascular edema. If the US operator is thoroughly familiar with the scrotal lymphatic and vascular system, US imaging can help identify the pathogenesis of the edema and provide the clinicians and surgeons with important information.
Introduction
Ultrasound (US) examination in combination with colorDoppler study is the most widely used diagnostic tool for evaluating the scrotum. The superficial and easily accessible location of the scrotum combined with the excellent spatial resolution of US imaging and the absence of ionizing radiation are the reasons why US has become the imaging modality of choice for evaluating the scrotum. Scrotal conditions are generally divided into testicular and extratesticular disorders; the latter can affect the epididymis, the spermatic cord, the tunica vaginalis, the skin and the subcutaneous tissue. Unlike testicular disorders, extratesticular disorders are generally benign [1] .
Scrotal abnormalities secondary to pathological processes developing in other organs or those which are linked to vascular (mainly venous) and lymphatic involvement are C. Quiligotti Section of Urgency and Emergency Radiology, Department of Radiology and Diagnostic Imaging, Hospital of Parma, Parma, Italy particularly difficult to evaluate. These abnormalities therefore necessitate familiarity with the technical aspects of US imaging as well as a thorough knowledge of the anatomy and embryologic development of the scrotum.
The embryology of the scrotal contents is complex and has a number of anatomical and clinical consequences. It should be kept in mind that the testes are supplied through a complex network of vascular and lymphatic structures which connect this organ with the upper abdomen (and particularly the paraaortic lymph nodes).This vascular and lymphatic communication exists because the testis is developed in the abdominal cavity and only in a second moment migrates through the inguinal canal into the scrotum. In contrast, venous drainage of the extratesticular structures follows the arterial vessels and is taken care of by the external pudendal vessels draining into the femoral vein, the testicular branches of the internal pudendal vein and the cremasteric veins of the inferior epigastric vein. The associated lymphatic system drains to the superficial inguinal lymph nodes [2] .
For these reasons, we found it appropriate to publish this case report which describes an uncommon pathological condition and provides information about the anatomy and embryology of the testes to be applied in clinical practice.
Case report
A 24-year-old male was referred to our department due to the appearance over 2 weeks of a scrotal swelling, which was bilateral but affecting mainly the left side. The swelling was neither painful nor tender, and the scrotum did not present with other signs of inflammation (redness, heat). On palpation, the swelling was tense elastic and homogeneous. No pulsation was visible or felt at palpation. The patient had extraosseous Ewing's sarcoma of the left quadriceps femoris muscle and had therefore been receiving chemotherapy for some months.
US imaging of the scrotum using GE LOGIQ E9 (GE Healthcare, USA) and a multi-frequency linear probe (7.2-17 MHz) showed marked thickening of the scrotal sheaths, which reached a maximum thickness of about 4 cm and were characterized by a markedly inhomogeneous echo pattern (Fig. 1) . Color-Doppler US did not show increased vascularization (Fig. 2) . These findings were considered a sign of simple lymphedema caused by lymphatic obstruction, whereas secondary involvement by the sarcoma or other neoplastic diseases was excluded.
The patient was submitted to surgical removal of the Ewing sarcoma located in the quadriceps muscle of the left thigh including ipsilateral inguinal lymphadenectomy (which revealed multiple lymph node metastases).Within a few days, there was spontaneous regression of the scrotal swelling. This confirmed the hypothesis of lymphedema due to lymphatic obstruction linked to the presence of ipsilateral inguinal lymph node metastases.
Conclusions
In the presence of extratesticular scrotal abnormalities, particularly those of the scrotal sheaths, the following three conditions are most frequently included in the differential diagnosis: lymphoma, secondary tumor and edema linked to lymphatic and venous obstruction. Gray-scale US does not provide a clear differential diagnosis, as thickened scrotal walls and an inhomogeneous scrotal echo pattern are seen in all cases, while the testicles appear normal. Some authors [3] have pointed out the presence of an ''onion-like'' appearance; however, this image has never been observed in our practice, including the present case. The use of colorDoppler is essential as this technique shows hypervascularization in case of secondary tumor [4] or lymphoma [5] . In contrast, no increased vascularization is observed in edema caused by lymphatic or venous obstruction [6] .
When a patient is suspected of having extratesticular scrotal edema due to lymphatic or venous obstruction, the next step is evaluation of the inguinal and pelvic lymph nodes and the venous blood vessels in search of possible causes of the obstruction, keeping in mind the anatomical and embryological aspects of this region.
This case report emphasizes that US combined with color-Doppler provides a differential diagnosis between lymphoma or neoplastic involvement and lymphatic or vascular edema. If the US operator is thoroughly familiar with the scrotal lymphatic and vascular system, US imaging can help identify the pathogenesis of the edema and provide the clinicians and surgeons with important information.
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